Cholesterol efflux from cells enriched with cholesteryl esters by incubation with hypercholesterolemic monkey low density lipoprotein.
The mass efflux of free and esterified cholesterol was studied in skin fibroblasts loaded with cholesterol by incubation with low density lipoproteins (LDL) isolated from normal or hypercholesterolemic cynomolgus monkeys. Cells incubated with hypercholesterolemic LDL accumulated 2-3 times more cholesteryl ester than did cells incubated with the same amount of normal LDL. Cholesteryl oleate was the principal cholesteryl ester species to accumulate in cells incubated with both normal and hypercholesterolemic LDL. Efflux of this accumulated cholesterol was absolutely dependent on the presence of a cholesterol acceptor in the culture medium. Lipoprotein-deficient serum (LPDS) was the most potent promoter of cholesterol efflux tested, with maximum efflux occurring at LPDS concentrations greater than 1.5 mg protein/ml. Upon addition of efflux medium containing LPDS, there was a reduction in both the free and esterified cholesterol concentration of the cells. Greater than 90% of the cholesteryl esters that were lost from the cells appeared in the culture medium as free cholesterol, indicating that hydrolysis of cholesteryl esters preceded efflux. Efflux was not inhibited by chloroquine, however, suggesting a mechanism independent of lysosomes. Loss of cellular free cholesterol was maximum by 6 hr and changed very little thereafter up to 72 hr. Cholesteryl ester loss from cells decreased in a log linear fashion for efflux periods of 6-72 hr, with an average half-life for cholesteryl ester efflux of 30 hr, but with a range of 20-50 hr, depending upon the specific cell line. The rate of efflux of cellular cholesteryl esters was similar for cells loaded with normal or hypercholesterolemic LDL. In cells loaded with cholesteryl esters, cholesterol synthesis was suppressed and cholesterol esterification and fatty acid synthesis were enhanced. During efflux, cholesterol synthesis remained maximally suppressed while cholesterol esterification decreased for the first 24 hr of efflux, then plateaued at a level approximately 5-fold higher than control levels, while fatty acid synthesis was slightly stimulated. There was little difference in the rate of efflux of individual cholesteryl ester species. There was, however, the suggestion that reesterification of cholesterol principally to palmitic acid occurred during efflux. Since the rate of cellular cholesteryl ester efflux was similar regardless of whether the cells had been loaded with cholesterol by incubation with normal LDL or hypercholesterolemic LDL, the greater accumulation of cholesterol in cells incubated with hypercholesterolemic LDL cannot be explained by differences in rates of efflux.-St. Clair, R. W., and M. A. Leight. Cholesterol efflux from cells enriched with cholesteryl esters by incubation with hypercholesterolemic monkey low density lipoprotein.